Preface
This interview guide was developed within the Nordic project "Food losses and waste in primary production" ). The project is financed by the Nordic Council of Ministers through the Nordic Green Growth Programme.
One of the main purposes of the project was to test research methods for the quantification of food losses and waste (in the project called 'side flow') from primary production in the Nordic countries. Other aims were to estimate the amount of side flow and to gain knowledge about the reasons behind it, how it can be reduced, how it is treated and how it can be better utilized.
This document contains a catalogue of questions that may be used for interviews and questionnaires with primary producers and other stakeholders within primary production. It also contains the justification behind the questions and some tips on how to conduct interviews.
Ulrika Franke
Project manager Swedish Board of Agriculture
Introduction
We have been involved in Nordic projects on food losses and waste in the primary production sector since 2012, and have adopted the term side flow to capture the flows of food waste and production losses in primary production. By side flow we mean:
• Primary products that are intended to be consumed by humans but never enter the food chain, therefore planned feed production for animals is excluded.
• The parts of the primary products that are intended to be consumed by humans, thus peels and bones are excluded.
By primary production we mean the production of agricultural and horticultural products as well as wild berries, wild game, fishery and aquaculture.
The chosen system boundary has been:
• When cultivated crops, fruit and berries are mature for harvest, wild fruit and berries are harvested, domesticated animals are born and farmed fish are hatched, wild animals or fish are caught, milk when it is drawn from animals, and eggs when laid • Before the primary products enter the next step of the food chain (slaughter, retail or processing) However, it is not necessary to use the same definitions in order to use the guide, but the reader should have these definitions in mind when choosing questions for a study.
During the projects, we have used different methods to quantify side flows and to study the reasons behind side flows, possible ways of reducing them and also how side flows are ultimately used Hartikainen et al. 2017 ).
Our experience is that interviews and questionnaires are very useful tools for gathering information about side flows, but also for quality control and more in-depth investigation of the reality behind collected information. Interviews can also be used, for instance, for quality control of questionnaires before they are used.
We have therefore compiled a library of questions for future researchers and other users to use or be inspired by. We have also included the justification behind the questions and some tips on how to conduct interviews.
How to use the guide
This guide contains questions that can be used in both questionnaires and interviews. The goal and scope of the study in which the questions are to be used can vary significantly from case to case. Our advice is therefore to use only those questions that are relevant to the study in question. Additionally, it is wise to discuss the chosen questions with experts and to conduct a pilot study, and then make adjustments based on the feedback. The term 'side flow' needs to be thoroughly explained to the persons involved.
The questions may have fixed answer alternatives or be of an open answer character. It is our experience that fixed answer alternatives work better for questionnaires where the aim is to get statistically valid results, but our advice is to have at least one open answer question in the questionnaire. The open answer questions give the interviewees a chance to present their own views about side flows, which is not possible with fixed questions only.
For interviews, we advise taking a more open approach. One option could be to start with a list of fixed questions followed by open questions that can give a more detailed understanding. This may, for instance, give a better understanding of how side flow data is compiled, and what the uncertainty is.
It may also be possible to better understand fundamental reasons behind side flows. For instance, how will the fact that the farmer has or does not have his own harvest machine influence the side flow amount? What is the role of training? In the interview situation, it is also possible to clear up misunderstandings in a way that is not possible in questionnaires. Interviews may also be used for quality control of questionnaires.
When preparing a study, one needs to be aware that farmers or other involved actors often have little time to devote to such a study. Our advice is therefore to choose a time when the work load is low, e.g. winter for plant producers, but also to keep the numbers of questions down.
In the interview situation, it is possible to be flexible about this. If the interviewee seems to have more time than expected, one can ask more questions. In the opposite case, the advice is to just ask the most important questions.
In any case, it is a good idea to gather information from open sources (e.g. statistical data sources) or to ask the interviewee to fill in a questionnaire with some additional questions to be answered at a more convenient time, in order to take up as little of the interviewee's time as possible.
Another important aspect to consider when preparing interviews is to find out where the information that is sought can be found. For example, does the farmer himself have any knowledge about losses during wheat transport, drying and storage? If not, someone else should be asked.
Questions
The questions are divided into different sections for the different product groups: plants, meat and fish. The reason is that, although some questions are applicable to all product groups, many are only relevant to specific products. This division also makes it easier to find all the relevant questions for a specific product in one place.
Plant production
Plant products include vegetables, cereals, berries and fruit. The first step is to get basic information about the primary production entity, performing the operations being studied (Table 1) . One reason for asking this basic information is to help identify underlying structural reasons for product side flow. After that follows questions about the product being grown. The majority of the questions in this section are general for all plant products, but at the end of this section there are some questions that apply to cereals only. 
General questions for plant production

QUESTION REASON FOR ASKING
What total land area (ha) is used for agricultural production Investigate possible correlation between farm area and side flow rates. Of this area, how much is rented (ha)?
Investigate possible correlation between the proportion of own farm area and side flow rates. A farmer might be more familiar with his own farm land and take a more long-term approach when working his own land. How many different products are you growing this year?
Investigate the possible link between degree of specialisation and side flow amount. How much (in %) of your total income comes from agriculture?
Investigate the effect of part time vs full time farming regarding side flow amount. How much (in %) of your total agricultural income comes from the studied product? See 1.3. This question looks further into the effects of specialisation. High carrot income could mean that the farmer has more competency in the area. The time of sowing might have an impact on side flow rates, e.g. late sowing might give smaller products, and consequently more side flow if small products cannot be sold.
Fruits and berries are from perennial plants which give little or no produce early in the lifespan, then some years of peak production followed by some years of declining production before the plant dies or is removed.
The number of trees gives a clue to understand whether the trees are planted closely. If yes, there might be an increased vulnerability to plant illnesses. Production system: Conventional/organic/other? Different production systems often give different side flow rates. Production systems will often vary slightly from farmer to farmer, but the most profound differences are between organic and conventional. If there are other important technological distinctions, please write them here (e.g. the farmer has on-farm CA (controlled atmosphere) storage). Area (number of hectares on which you grow the product in question)
This question relates to questions on part-time/full-time work and degree of specialisation in section 1. It also serves as a control for a similar question in table 1. How much of this product is being grown on rented land this year?
Similar to a question in table 1 but specifically relates to the product or products we want to investigate in the interview. Do you normally grow this product on rented land? If not, how often?
In Norway there is a problem with pests that forces farmers to rent land in other parts of the country without the pest. The farming of land in other places probably means that supervision is not as good as when farming land close to the home. Thus side flow rates can vary. What is the predominant soil type in the area where the product is grown?
Some vegetable crops grow better in certain types of soil. This question looks at the effects of soil type on yield and side flow amount.
How many years until the crop is grown again in the same soil?
The use of crop rotation is an important technique to avoid pests. Information on crop rotation is important. Evaluate whether to ask the farmer to describe crop rotation further, e.g. next question. Do you have a crop rotation plan?
The question is intended to make the farmer elaborate on crop rotation. Do you use a pesticide plan recommended by agricultural advisory services?
Find reasons for side flow. The question is more important for very sensitive products like strawberries. If a pesticide plan is followed it can indicate that the farmer is likely to monitor his crops closely. If such a plan is not followed it might be that the farmer has his own plan. The question could perhaps be elaborated on. Type of cultivar (early/summer/autumn/industry) Different cultivars serve different purposes and mature at different times of year. They might give different side flow amount rates. For many products there are varieties that are planted to mature early in the season. These are often only sold fresh whereas autumn varieties are stored. (Advice: These types of cultivar have different side flow amount rates, so it is important to distinguish between them.) What cultivar(s) do you use?
Even within a certain main product type (e.g. storage carrot or early carrot) the cultivars might give different side flow amounts based on the carrot's properties. Often there is a trade-off between taste (or other desirable properties) and shelf-life. The number of workers can indicate whether the work is in a concentrated period or spread over a long time. When did you harvest? (For berries and fruit: Which period?)
The question can be used to find a correlation between certain harvest times and side flow rates, e.g. products could be harvested in late September in a certain year when there was heavy rainfall, giving a less efficient harvest. Did you notice any deviations in growing any of your crops this year? Which?
Find reasons for side flow. Here we ask for things not going as planned, in order to find explanations for very different (mostly very high) side flow rates in a certain year related to the average of previous years. Manual harvesting/harvesting with hired workers/automated? (Fruit/berries) Harvesting techniques can be important for side flow rates. With manual harvesting, it is more likely that sorting is done during harvesting than with automated harvesting. Did you do the harvesting yourself with your own equipment?
Find reasons for side flow. A farmer might be more careful when harvesting his own crop than somebody who is hired to harvest another person's crop. Which equipment did you use?
Finding reasons for side flow. The question is intended to find a correlation between harvesting equipment and side flow rates. Would you regard the harvest as being diligent (careful, with an eye for detail, and taking enough time to get things right)?
Finding reasons for side flow. The question intends to find out whether the farmer is taking care to choose the right time and equipment to do the harvesting as well as possible. As opposed to being "sloppy" or unprepared, but we cannot use such words in an interview. Harvest conditions this year (good/medium/bad). If medium or bad then explain Find reasons for side flow. Bad harvest conditions can give large side flow rates and vice versa. Total tonnes harvested (gross harvest) per ha.
Quantification. Can be used to find relative side flow amount (side flow amount as % of total crop ready for harvest) or to find side flow amount through mass balance.
How would you evaluate the harvest? Side flow reasons. The question should cover all aspects of the harvest, such as weather, equipment, work force, etc. Connected to previous questions. Temporary storage (in bulk or in crates)?
The temporary storage can give clues to the quantification (often the farmer does not weigh harvested amount but simply knows "number of bins") and possibly the reasons behind side flow. How precise is this number? +/-amount of tonnes or kg?
Intended to find accuracy of quantification. This information can be used in the quantification to determine uncertainty of quantified numbers. How many tonnes would you say were fit for sale?
This question is intended for crops where no sorting occurs after harvesting, i.e. all harvested crop is stored and sorting takes place later. It is interesting to know what the farmer thinks of the crop he has harvested. Did you get any deduction in price because of quality?
This question is intended to give a picture of crop quality which can be used to find reasons for side flow. Advice: The harvest will often be split into several different fractions with different quality and prices. Get us much information as possible on this. How much do you harvest in a normal year (per ha)? Important quantification. Can give a more representative picture of side flow than the previous question on total tonnes harvested. The questions are intended to reveal whether the sorting is aimed at eliminating rot or pests in the stored product, eliminate products that have a low sale price, save storage space or other reasons. It can be helpful to explain differences in side flow rates between farmers. It can also be interesting when looking for reduction possibilities. • Side flow in the field before harvest
• Side flow generated during harvest
• Side flow generated during storage
• Side flow generated during drying, but not related to reduced water content.
• Side flow generated during transport to next stage
• Other, please specify
Quantification.
This question specifically aims to find side flow reasons that are clearly visible, such as extent of "lay down". It is not intended or expected that the farmer will have an overview of what happens with each individual plant. 
QUESTION REASONS FOR ASKING
How is the side flow used? (% of total side flow, % of total harvest or in tonnes)
Please try to connect the side flow at each stage with a usage. E.g. the side flow during drying was used for energy purposes at the farm.
If time is limited, please ask this as an open question without specifying the alternatives below:
• Not harvested
• Energy/fuel -please specify whether it is used at the farm or externally
The question is necessary to identify whether a material is side flow or not. It can also give an insight into reasons for side flows. Is something preventing you from applying other kinds of value-adding strategies (e.g. better storage, further use in processing, etc.)?
Reduction possibilities
This question is vital when planning side flow reduction options. If the fundamental reasons are taken into account, it will be easier to find good options for reducing side flow. Table 12 . Type of meat production.
Meat production
QUESTION REASONS FOR ASKING
What type of meat production do you carry out?
• Pork • Beef, specialized meat production • Beef, combined meat and milk production
Other, please specify Essential question because side flow rates vary between products. Technology questions for quantification.
Beef production
Stratified sampling of each group might be necessary.
How much feed is used per kg of meat produced? Please specify the feed in percentage:
Concentrate feed (soy, maize, etc.)
Was the feed that you used last year wet because of rain during growth or harvest?
Quantification: These questions are intended to map side flow amounts for different production technologies. Feed is an important factor for animal health. The feed might be connected to animal health and thus side flow amounts. Table 15 . Quantification of beef and pork side flows.
Pork production
Beef and pork production
QUESTION REASONS FOR ASKING
How many animals died before reaching slaughter weight?
Please indicate the number that died at each age and approximate weight at the time of death.
How many animals died at slaughter weight during transportation to the slaughterhouse/were rejected at slaughterhouse?
Quantification. Total number and kg.
Quantification. Total number, year and weight.
How many of the dead animals were killed/slaughtered because of low weight gain or other reasons such as accidents or diseases (% of total)?
How many of these animals died of themselves (% of total)?
How many of these animals died during transportation to slaughterhouse/were rejected by the slaughterhouse?
Finding reasons for side flow.
Distance to slaughterhouse (km)
Transport mode
Are there any other factors that are important for surviving the transportation to slaughter?
Finding reasons for side flow. Large distance can explain high mortality. Finding reasons for side flow.
Finding reasons for side flow. 
QUESTION REASONS FOR ASKING
What are the main causes for side flow?
• Disease, please specify • Accident, e.g. the mother lay on top of a piglet and suffocated it. 
Mutton (lamb and sheep) production
The table below contains basic questions that aim to give more detailed knowledge of the primary production. It may be possible to correlate this information with data on side flow amounts, handling, reason, and possible reduction possibilities. Table 18 . Basic information about mutton production.
QUESTION REASONS FOR ASKING
Herd size and production (number of mother animals):
Number of animals in the summer. 
Side flow amounts Number of dead animals per year, at different life stages.
Total weight of dead animals per year.
Mortality during transport to slaughterhouse.
Quantification
What are the main causes for side flow? If possible, ask for the amount of side flow related to each factor.
• Disease, please specify Is something preventing you from applying other kinds of value-adding strategies (e.g. better storage, further use in processing, etc.)?
Reduction possibilities
Poultry production
The table below contains basic questions that aim to give more detailed knowledge of the primary production. It may be possible to correlate this information with data on side flow amounts, handling, reasons and possibilities for reducing side flows. Table 20 . Basic information about poultry production.
QUESTION REASONS FOR ASKING
Number of animals in each production period (input and output numbers) and number of production periods per year How many chicken do you have per unit area, in kg/m 2 ?
What is your yearly production amount in animals' live weight?
The produced amount and technology may correlate with side flow amounts and have importance possibilities for reducing side flows or using them in a better way.
Technology/production methods/conditions for the animals
Combination of cages and open area
See above Table 21 . Poultry side flow quantification.
QUESTION REASONS FOR ASKING
Side flow amounts
Please indicate:
• The number of dead animals • Age and weight at time of death or • % of production amount going to side flow Quantification 
Fishery
The questions in this section relate to fish, shellfish and molluscs. For the sake of simplicity, only the word fish is used, but all categories listed above are included. Seaweed is not included. These basic questions aim to give a more detailed knowledge of primary production. It may be possible to correlate this information with data on side flow amounts, handling, reasons and possibilities for reducing side flows.
Quantification. Different fisheries will most likely have different side flow rates. E.g. ocean fishery probably means that catch is frozen at sea and side flow rate will probably be lower than fresh fish boats.
Quantification and explaining reasons: Boat size can influence side flow amount.
Quantification and finding side flow reasons: Ownership can influence side flow amount. People are more careful with the catch when it directly influences their own finances.
See "Size of boat" question.
Quantification and explaining reason:
Equipment type has a big influence on product side flow. Different equipment and different fisheries should be sampled separately.
See initial questions
The reason for asking about the two most important fisheries is that the second most important fishery might have a higher side flow and may be more interesting to study. Please answer the remaining questions for the most important fishery you take part in, or other fishery if this is more important because of e.g. high side flow rates.
How much of your total income comes from the fishery (%)?
What processes do you do at sea (gutting, freezing, packing, boiling, etc.)?
How much time passes between when the catch is taken aboard and when it is processed, on average? Do you land mostly fresh fish or frozen fish?
What is your yearly catch, in tonnes, divided by species for last year?
Finding reasons for side flow. High income means important fishery. If the fishery is important, side flow rates might be lower.
Quantification: Important to map who does the different processes in the value chain and when they are done. If processing is done immediately after catch, the quality of the fish might be higher and side flow amounts lower.
The time from when fish is taken aboard to when it is gutted is critical to the quality of the fish and thus side flow rates.
Quantification. Used to calculate relative side flow amount in % of total catch. Choose 3 most important species, unless one of these species is negligible (< 1 %) Quantification. Is the production close to the permitted quota or not? May give an indication of supply and demand situation which might explain low or high side flow rates.
See comment above on question.
Finding side flow reasons. Gives indication of degree of supervision and automation, which might influence side flow rates.
Quantification. Mapping the value chain is important for quantification. Mortality is high in the fry phase. Who is the receiver of the side flows today?
Is something preventing you from applying other kinds of value-adding strategies (e.g. better storage, further use in processing, etc.)?
Finding possibilities for reduction.
Understanding side flow reasons, finding possibilities for reduction. Table 28 . Reasons for farmed fish side flow amounts and reduction possibilities.
QUESTION REASONS FOR ASKING
Please reflect on the causes behind the side flow. Please differentiate between: -apparent cause (e.g. mechanical damage) -underlying cause (e.g. the fish got stuck in the pump) -fundamental cause/structural cause (e.g. investments needed to modify the production equipment but not done because of low profitability).
What is the total loss of fish from when you receive the fry until slaughter, in % of the total number of fry?
What is the total side flow amount of fish from when you receive the fry until slaughter, in kg of fish?
If the operator has not calculated the amount in kg, please ask for average side flow amount per period (number of individuals) and average weight per period, see 
Basic information
What species do you handle?
Which unit operations do you do (gutting, fileting, packing, etc.)?
How much is your yearly production?
Quantification. Side flow rates may vary from species to species.
Quantification. Question to map the value chain.
Side flow amounts
How much product (in % of total incoming amount) is removed during processing?
What types of side flow do you have?
How much of this is inedible and edible at the time of sorting out?
% edible % inedible
It might be a good idea to quantify all side flows in one question if the company has a good overview of edible side flows.
Quantification
Relates to 'unplanned' side flow, e.g. because of dropping fish on the ground, etc.
Edible means that it would have been safe to eat at the time the product is sorted out.
How much product is lost during processing?
Please indicate reasons for loss of edible material.
• Too expensive to recover all of the edible material. 
